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the point of application of H is equal to zero. The principle of least work (often 
referred to as Castigliano’s second theorem) requires that 
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Since the bending moment at an angle 9 is 
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M h = HRsinO - y.R(l - cos0) 


and 
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on substitution of the foregoing expression into Eq. (8.5) and on integration, we 
obtain 


H =0.318W 


It is assumed in this case that the arch radial thickness is small in comparison with 
R, so that it will be sufficient to take into account the bending energy alone. The 
numerical value of the bending moment at any section defined by 9 can now be 
calculated and the required bending stresses obtained. 

The subject of statically indeterminate structures has been treated by many 
analysts and experimenters, and is almost as old as engineering science itself. The 
examples described in this brief section are limited to the most elementary appli¬ 
cations. Since only one redundant quantity was involved, only one extra design 
equation was needed to effect the solution. This is not so in real life, where more 



